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Present interest in toxoplasmosis derives not only from the clinical, patho-
logical, and therapeutic problems presented, but also from its currently
accepted status as one of the very common infections of man. Since the
introduction of the dye-test in 1948,10 most investigators in the field of
toxoplasmosis have used it freely in population surveys, in research work,
and, in conjunction with the complement fixation test, as an aid to clinical
diagnosis. After the customary testing accorded all new diagnostic meth-
ods, it was found of world-wide serviceability and in the decade that it
has been used, has come to be considered reliable, reproducible, and specific.
Recently, however, this specificity has been questioned. Cross-reactions
were reported with sera from persons or animals infected with other pro-
tozoa: Trichomonas vaginalis, Trypanosoma cruzi, and Sarcocystis tenella.
Whereas T. cruzi is found only in restricted areas, and S. tenella occurs
very uncommonly in man, Trichomonas vaginalis is geographically wide-
spread and a common human parasite. The degree of cross-reactivity re-
ported for T. vaginalis was extremely high; titers considered significant
being obtained in 64 per cent of infected women8 and in 100 per cent of
inoculated animals.'
Accordingly, the claim of nonspecificity with T. vaginalis required evalu-
ation for, if valid, the toxoplasma dye-test would either have to be regarded
as of limited diagnostic utility or would have to be further complicated
by additional procedures in an effort to restore specificity.
This report concerns such an evaluation, made by comparing dye-test
titers obtained from Trichomonas carriers with titers from other popula-
tion groups. If T. vaginalis per se provokes a positive toxoplasma dye-test,
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then the sera of more persons infected with this organism should be
found to have "significant titers" than sera obtained from the general
population, or the trichomonas sera should show a preponderance of very
high titers, or both distributions could occur.
METHODS AND MATERIALS
The distribution of dye-test titers in normal populations varies according to area, so
that we first proceeded to establish a base line for normal persons in the local area
(New Haven). This group of 88 normal individuals consisted chiefly of volunteer blood
donors who were screened by the usual Blood Bank interrogation and were considered
eligible for bleeding if they were afebrile, with normal blood-pressure and hemoglobin,
suffered from no known infectious disease or symptoms thereof and were negative in
the VDRL serological test for syphilis. In addition, 15 volunteers who were not donors
contributed blood for this study; three of these had had laboratory contact with
Toxoplasma; none gave titers above 1: 1.
The Trichomonas group consisted of 32 females, patients of the Department of
Gynecology and Obstetrics of the Grace-New Haven Hospital. Diagnosis of the infec-
tion was established by the culture of vaginal and/or cervical secretions in S.T.S.
medium7 containing 1,000 units of penicillin and 1 mg. of dihydrostreptomycin per ml.
The methylene-blue dye-test was performed in the standard manner as described by
Feldman." All test sera were inactivated. No serum employed as a source of accessory
factor was used without a preliminary trial which indicated that 90 per cent or more
of the toxoplasmata retained normal staining affinity for methylene blue after treatment
with accessory factor. Saline controls, antibody controls, antigen (Toxoplasma) con-
trols and accessory factor controls were routinely included in all tests.
In interpreting results, a titer of 1: 64 was used, as more surely indicating past or
present contact with Toxoplasma than the more customary titer of 1: 16.
RESULTS
1. Normal population.
Eighty-eight individuals were tested in all; these comprised individuals
of both sexes above the age of 21. Eighteen per cent of these titered 1: 64
or above in the dye-test, a figure which may be taken to indicate the normal
prevalence of titers at this level in adults of the New Haven area.
This rate does not fall outside the expected findings for American urban
populations. Only approximate comparisons can be made with American
cities since surveys by others include children and adolescents. Very prob-
ably other cities have both higher and lower infection rates.6 In essence,
within the New Haven area, ample opportunity for Toxoplasma infection
exists, and the results recorded are not exceptional.
In the group of 88 normal individuals, 75 were aged 21-45, of which
21.3 per cent titered 1: 64 or above. Twenty-five per cent of the 40 males
titered 1: 64 or above. Only 17.1 per cent of the females gave the same
75YALE JOURNAL OF BIOLOGY AND MEDICINE
titer, and it would be expected, from other studies, that at least 5 to 10
per cent of these females would be injected with T. vaginalis.8 The differ-
ence between the sexes is not statistically significant (P=0.4) and the
failure of females to predominate is not in harmony with a view holding
that female trichomoniasis is a source of false positive reactions in the
toxoplasma dye-test. These data are given in tabular form in Table 1 and
represented graphically in Figure 1.
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FIGURE 1. Weinman, D. and Chandler, A. H.: "The Specificity of the toxoplasma dye-test with survey data on the local (New Haven) area."
2. Trichomonas positive females.
This group of 32 women aged 21-45 were proved to carry Trichomonas
by recovery of the organism in culture. Of these 21.8 per cent titered 1:64
or above. In Figure 1 it will also be seen that at high titers this curve
approximates the distribution curves for the other groups, and thus does
not indicate any predominance of high-titered sera in the Trichomonas
group.
DISCUSSION
The incidence of Toxoplasma dye-tests at a titer of 1: 64 or above was
21.8 per cent in the group known to be infected with Trichomonas va-
ginalis, 21.3 per cent in our group of normal blood donors of the same
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age, and 17.1 per cent in a group of normal female blood donors in the
same age group as the Trichomonas-infected women. These differences
between normal and Trichomonas-infected females are not considered sig-
nificant (P=0.6), and the investigation as a whole gives no support to
the view that Trichomonas vaginalis causes false positive reactions in the
Toxoplasma dye-test at titers of 1: 64 or above.
TABLE 1. DYE-TEST TITERS IN FOUR POPULATION GROUPS
Trichomonas Normal Normal
Normal positive population population
population females females males
Age 21-45 21-45 21-45 21-45
Dye-test
titers No. % No. % No. % No. %
0 32 42.7 11 34.3 17 48.5 15 37.5
1 27 36.0 14 43.7 12 34.2 15 37.5
1:64 9 12.0 4 12.5 3 8.6 6 15
1: 256 4 5.3 2 6.2 2 5.7 2 5
1:1024 2 2.7 1 3.1 1 2.8 1 2.5
1: 4096 1 1.3 0 0 0 0 1 2.5
Total
Positive 16 21.3 7 21.8 6 17.1 10 25
1: 64 and
above
Total
Individuals 75 32 35 40
Tested
Since the commencement of this investigation several papers on the
same subject have appeared. Cathie4 compared the titers obtained from
60 women with proven trichomonas vaginitis with two series of controls
totalling 309 females. He found that "In the cases presented here there
is no material difference in the positive dye test findings in cases with
known trichomonas infection and those without." Four men infected with
trichomonas gave negative dye tests.
Borgen and Bj6rnstad2 reported on the sera of 13 patients suffering
from severe and long-lasting Trichomonas vaginalis vaginitis all reacted
negatively in the dye test.
Feldman and Miller,6 over a period of years, dye-tested 1191 normal
persons; when these were divided into reactors of the two sexes producing
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titers at 1: 16 or more, the rate for males was 35.9 per cent; for females
35.6 per cent. This does not indicate that Trichomoncs vaginalis infections
in women provoke false positive reactions and is not in harmony with the
results recorded by Michalzik.
Michalzik8 reported that 64 per cent of 50 women with T vaginalis gave
dye-test titers of 1: 25 or higher. For comparison this author cited rates
found by others in the normal population of other German cities. The
highest rate cited was 18 per cent positive in Bonn at titers of 1: 20 or
more. Thus, at least three times as many infected women should yield
significant titers in the dye test as does the general population. This
would indeed indicate a cross-reaction; however, as seen above, confirma-
tion of the finding has not been forthcoming. The discrepancies in the
results obtained by different investigators is striking; had Michalzik pro-
vided a group of controls whose titers were determined by the same per-
sonnel using the same techniques, an explanation might be available.
Awad' reported that rabbits and mice inoculated with bacteria-free T.
vaginalis all subsequently yielded sera reacting in the toxoplasma dye-test
at high titers. For example, of 12 mice inoculated, the titers were 1: 128
in two animals, 1: 256 in three, and 1: 512 in the remaining seven. Borgen
and Bj6rnstad' repeated the mouse work and all 10 mice reacted negatively.
Finally, it may be worth mentioning that the alleged dye-test cross re-
action between Sarcocystis and Toxoplasma also has not been confirmed
in two independent investigations.5'9
SUMMARY AND CONCLUSION
1. In the New Haven area, 21.3 per cent of the normal, healthy adult
population has given evidence of contact, past or present, with Toxoplasma.
2. In the same area, 32 adult women infected with Trichomonas va-
ginalis gave a 21.8 per cent rate utilizing the same method, technique,
and criteria.
3. These results do not confirm a previous report of nonspecificity of
the Toxoplasma dye test based on a three-fold or greater incidence of
significant titers in Trichoomonas-infected women than in the general popu-
lation.
4. Since critical investigations by others also indicate no cross-reac-
tivity between Toxoplasma and Trichomonas there is no present reason
to believe that any such relation does in fact exist.*
* One other recent paper, seen after presentation of this article for publication, states
that there is no difference in the frequency of positive dye tests in women who are
infected with Trichomonas and those who are not (Piekarski, G., Saathoff, M., and
Korte, W. Z. Tropenmed. Parasit., 1951, 8, 356-367).
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5. The local incidence rates for Toxoplasmosis are consistent with
values reported for certain other American cities. The reasons for the
low case-report rate remain to be determined.
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